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SAIIAI 



£ig§ CDMA 01 S §ai AI^HOH Ahgofe ^SjMg g6J SXIOII 3» 3°^AH, ^81 2I3@ 2^ S^S SSfe CDMA »A| 

°i ?m ^e gfa * 01 gjgjoii s^a- ^e 3x1011 s& 20m. 



1 3 Alia) oie si!°i ai^b ^as skm s^oi a? ^h^oi sshiis sia. mch Ai±soii/Hfe, a ei di p ch g<yoi squ 

QWSIH aSW, * 12S Shfe SI&SSI ^6! S^2S, Cf»& aiOIMSJ CtlOISS SaiAIS(flexible)8haAH 2§SS S^ofe 51 

5s 01 2S9C1. 01 » All All 0I§ ^fi! e«AI|>;£A|. ^a|eg gt!i 0IS& UB Sf^, ^ CDMA(Code Division Multiple Access. ¥ 

a ggf as 1^) »aioi ^^g>2 si 



5!S et^OII 21 & iilil 8ftt SB 6!£0|| «f<^ ?2I ^5)(^i«)&2SM| SB ^S2| ^Sjegg SCH^2S Sfc>ol2, SB cJS 

□i^ea as a£ ch^oiiah see a^oKb gcjois, uis^(«Btt). LJiafla. umiois^. as! s^a as ^si 5>n sua. a 

^ »&|0|&. ^4=21 0I§5}0| SAIOII McJohb &M0\Q. ±ajES ^61 ScJ2| ^ciMOII 2|gttCf. 8fciS0l& CH 

^Di SB cJS LH^3f2| b|, * Hi* ?a ^E21 SB E£ ^E&2| UI0ICI-. ^ciss Ql A| ^(dB)HAI » 5§ XHEI 01=01 £i SSO. OtlS 
§2, SB 10kbpsOIIA) 9ki± ?S ^E^f 1Mcps (chips per second)&! 3?, Sf^sS 100, XH£I 0l=S 20dB£ @Q. 



wiro riview o.o.o. i 



aa aoi. ^ejeg at&t gAig oiset asi gr*J8 coMAa gaa a a. 01 cdma gf±!oiiAHb, oisa Eb xiiyaa as s 

a ?S1 AtSStOI. S& ¥S0|| 2J8H OISB Eb *H«8 ±ia&a. 



CDMA gJAjg XHa 33(581 CH^OIIAHa XHS 4)01 TDMA(Time Division Multiple Access, AISS S^) 3*1 53 CfE as 3^ 3±! 
SCfE 5j 0 | oj| B =2 s^|o| gg|0||AH HSI^S! §011 £|8H S3aa 21 a. 3 QM^ Sia. 5. r "S!Sa CDMA A|£g|°| § 

3011 S8HAH(On the Capacity of a Cellular CDMA System)", IEEE Transactions on Vehicular Technology vol. 40, No. 2, 59, 1991 j 01 
Q. 



01 WIIE. CDMA 3*18, EE ¥a M(¥fl E)0|| SICHAi Sttfi Ah88 8|g5lb «|A|i 3*!0|3| HHfiOII. TDMA 3±J0II/Hb a§MG! 

CI bH AH El S!IE2H(Diversity Handoff)(Eb Soft HandoffW bl33 §0|o^l MMS\£ 0I38 3>3 flCK SES TDMA 3*!0IIA1b SS S9J 
0| Elb SEIffll^ i!Sl RAKE 4>a0|| 2J8H §£l *!S8h3, ttCHS Sa*!E£ tUSS 4 aEES. 38 ^cJ S^2£ ?4*S 3£ SS8 « 

as ^ aab ?§e ^3 aa. 



£ 18 3o|OieS BE|3E(coherent multicode) DS-CDMA(Direct Sequence CDMA) Oil AH °| gjS3 ga3IIS EAISIb S^EOia. 

oi she ^ti^ioiiAHfei uH2i ma! naigia nopi iomsoi3, oisxt aioiEia mo\ aoiEia aisles agsaa am. naigj oiias 

3S8PI 9UH/H 16UIE CRC(Cyclic Redundancy Check)! AtSShOt Oil EH 2S ¥S§fS S8HI 6dlS2| Ell SI blM(Tai1)S a 

92] si ^oii s&aa sib aioiM 1/321 ai^a ^sss sm aa. 01 saiotion/Hb isaiijaa on an as a aw sises. mis! a£ 
E^2i 5<§oi a3» aa aa. 



E 2A g| E 2Bb E 1011 EAIShb gEH2| aH3 ^iJ3IIOIIAH2| PJEH£I« *2| s#£S Q|0|EI(Coded Data)0|| CHShOf OI0I3 ^§8 flff 
5! ^M2| &8J8 EAIolb S3E0I3, EaOIIAH. E 2Ab ^cJ CII0|E|2| 2$ 31 01 ^(01 01 EH ai0|S)a 32 kbps 0I8U2! 3?. E 2Bb Ql 01 El 
aiOI^^I- 128kbps 0I8I&J 3¥S EAIShO. E 2A 3! E 2BCHI EAIofe ti[Si HOI. blE t2!EiaS ?0j| 0.5msOHJ ^SES SB3H2. 32(128 
) kbps 3E XHy2| g?0H. 4(16)blM2| WgJ3!8 QIOIEj ^^(QPSK)l «8|0I(0I AlgOIIAH 2(8) 6JS2I EfgJa Ed). 2g 

2E£ Sf<^ SSSm 2iCf. 01 #01 OIIOIIAHb AS Sf^ 3ESAH 2|]H gE 311 IS, gSf^ 3ESAH IE 311 g (gold sequence)* A^§ 
813, Sf^ ^iOllb 8PSKMil3), OQPSK(3il3)S Afg8l3 9iQ. 



E 3A 3J E 3Bb E 1011 EAIofe g2H2| 2U3 66! 31 Oil 2101AH2I 38IOie!M 1EI3E Og S^0||AH2| 6J§2| £A|»fc « 

SE0I3, ESOIIAH, E 3Ab CHI 01 EH aiOIS3h ±g°| aiOIS, OIIB 8S 32(128) kbpsSO 'stB 3?, E 3Bb QIOlEi 32(128) kbps 

sa Is 8 3¥B EAIffO. 3^ 3I0IS2I CHIOIEH S^A|(32/128 kbps Ol^)0llfc. gcJ PIOIEH 3118 (sequence) 8 (NISI 93 ¥S» bIS EJ EH 
as ?0I| «4=2| 3E fliyS b&SKX 2f2f ^i|2!ES CHIOIEH SSCSfci S£»Ch 01 3?. 3I0IE 1/321 ?a§ LH¥S£ 8^3, 

2|¥SS 1 ^11 8 bl^s 8te 5.IE iSg ?§ RS(40, 34) if Ahg8hb 23 ¥a5H 98813 SIO. S ^(propagation path)b, EE 
3E flUOII/H SeOIES, E 3A 9i E 3B0II EAISffe UlSf 5M0I aHEOIIAHb QI0I9 ^982| Ehgia 4)S8 SI 1 3E XHaOIIEf ferg)8f3 2i 

a. 



&3I& Se« 2| 38101 tHE SEI3E DS-CDMA(Direct Sequence CDMA)2| 3i)3 $cJ3tlO|| CHSHb IEI3E QB CDMA SfiJOIIAHb, £cJ 

6!s°i ai oi eh alO|e^^ n^oi as »9i gsna tissi ^xis^ aoi e^shii3, ejs ^ni^aisa 2.^^01 saeaa 8^ an?i 9i 

2tD. g, SBH2I SEI3E a§ CDMA gf^)2| g<y SxlOIIAlb, £tl UsiSi Q|0| EH aiO|E3h 3^01 §011 m&M SEI3E USffl 401 SCH 

si-3, 3 asa *2i s^iy(iaiBJS)a e§^oi 3151a. s^oii Ahgab a?i sssb. §9 a?iui(4!S cH^m)a 5!= 
on m sioib s^si a» g=8 amncK as^oi 3 &3111 ys s^oiib ejs^ 2121 <yg^8 ^ a^ii 32, biassoii 31a 
sib ii3aaoi aa ^a^cusa aa»a son sai&ab sh-si^i- aaa. 



s ass ^3ia unm shssi-pi 9ish oi^aa sjes, 0101a aioi^ 3^a g^as a?i sysa <yaa8 ^xis 4= sis. aea 
8hE?iia ?9es 3§aa qhioieh a^s bis 3i^& 3ha ^e a$ &a s 01 aa ^e a^ gfas ai§& aa ^e ag sxn ab 
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» arson as 3ia ^e a^ s»b. aioia asa a^ aiois^ ^§21 E $ mm 0 |^a s?b, dH^s^ax) ass Atsshoi qioi 
a ass 2*1(1!) 3nsa &aioiiAH ma esstoi a^sfe 4=as ?uiet 201a. 



01 011 oe>, 3^a chioiei aioisa g^e^E ei^i sssa asas sxis =^3i a3, aaa 8hE9iioi eia ^m^ois ass ais 
si xi a3 3§§a qioieh a^8 ^ ab sas i^ba. 



wiksj nview d.o.o.i 



b sr-soii me 519 ^e a^ safe. 0101 a asoii en sum 011 a as ¥s nai ssi as xhsib B3ib tis 4=b 91 &51 as 
nai 4=B2i •■toil ciioioi ^m/'sm 9&s asib n 1 3B/bh amai set ?ui»3, un^ia as* Atgshoi &51 aioia ass 2x1 

5(1121 &EN£ Btf 9S8101 3£81E^ Sib 4*Bg, #5| HI 1 3H/SB atHSS^a #^£lb 31 S3 aSOII CH8H. «H^H aSB Alg 
901 2x| 511321 Btf 95SKX a£81El| & 301 Ch 



oi oil my, 2^21 gioia siioieb s^aiE mm ^e e^2i ysai 401 9io\. ztett siesiioi eja ?nK»ciis2i zib 
s aisstxi as ssbsi oioia a^B uss- 4* 2ib suns 3>bci. 



s ergon mm im ^e a£ sxib, aioia asa 3s/bb aewb zn 2 ^ii/gi zima a! &31 m 2 sib/sb amas^a g^a 
b as 0101a assi 2|2}oii aisfot bxiss, 4:§2i 011 a §s ^s ssi 1221 as azis usib as xizi 4*bb e& ^uism. hhsj 
a iisi Aigsioi #31 0101a ass 2x1 5«bsi &eus ^a hsskm a^sib 4-B8. &31 as 4=boiiah g^sb asoii at 
oioi sfa 9£oicn a^ofEs & 5101a. 



01 011 tazi, 11^21 aioia aioiM£i s^zie, as si as xhzi ^Eb e^ sa ^es sb 4* sioi sieaioi asu soismi b * an. e 
et b« 8SH21 asss *xi» 401 as. bbb 8iE?iioi ?«2s bs ^b-^chssi bsb ?xi as 2g§°i aioia a^s bbb 4* 
sib sais %^a. 



e iraoii in= 519 ^e a^ sxib bH32 ass Aigoioi aioia ass 2x1 511 a si ^ehoiiah sia 92sia a^b 4*boi waish &4> 
B Aigsioi uh^ih ass ggats^ et 301a. 



01 011 mei, goiswi bh^h ass ^ssioi $a, awsioi. sg§2) aioia a^e a air 4 s ab sma »bo. 



b it a 011 cue 3is ^e aag. go 01 ei as2i eiiois^i ±%2i aiois oi^b g?b, bH^n ass Algol- 01 aioia ass 

2X| 511121 ^EHS Sfa 958101 a^olE^ » 3 01 01. 



01 Oil 0}£1. S^2| QlOia aiOieoj go^E III?) 2iH2| a§^l SUS 4-31 213. BS ?II14CH£2| BdS ?H 8*S Sg§2| Ql 01 El a 
£SB 4- £lb S31B SfbCl. 



B »90ll HE 319 ^E a£ &ag. bH^m aSB S3I 9I8HAH Walsh S4=B AlgolE^ gh 5J0IC1. 



oi oil ny. uhsjis ass goioi5ii ^Soioi ^a. anisf 4- 2ib s^b 3>bci. 



EB2I BBS!- as 

E 1& g2H2| aeiOjgje SEI3E DS-CDMAOII AH2| 3113 ^a?IIB EAIolb e^E. 

E 2A * E 2Bb E 1011 EAIolb g&IS| 3^3 ^a5l|0IIAlSl Ba£l« *2| 1HS!§! fefgJB EAIolb S9E. 



E 3AS E3Bb E 1011 EAIolb Se«2| Sg3 £a5IIO||AH2| SolOiaM 1EI2E Clg a^OIIAHSI ntBIB 4IMSI ^SJh EAIolb «9E. 



E 4b B SSSI AIAIOII 1011 QJE 319 ^E 3^ SxlB EAIofb B^E. 



E 5b E 4011 EAI& BAIOII 12| 319 ^E E£ SX|0||AH2| bH^IH as &^^B EAIolb B^E. 



E 6g E 4011 EAI& BAIOII 1S| 519 ^E a^ SxlOIIA|S| QE bH3H as S^^B EAIolb B^E. 



E 78 aS2| QlOia 9I0IM31 256kbps(K=2)B 3^2| 519 ^E Si? SxlB EAISlb B^E. 



E 8S EJ % aS2| PlOia aiOIS^l 384kbps(K=3)B 3?2| 519 ^E 3£ SXIB EA|81b B^E. 
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wirs nview j.j.j.i 



e 9^ ojsj ^soj cHioiet ^^lolM3'^ 5i2kbps(K=4)2i 3¥2i :>m ^e 2£ sxie eais^ b^e. 



£ 108 gj* 222| QIOIS aiOl^^j. i28kbps&J 3?2| DM ^rE 3s SXI1 EAISrb S§?E. 



E 11A QUI E llCfc E 5011 EAIohb bH3I! 22 g/181 EA|8hb B^E. 



E 12A 3! E 12Bb E 6011 EAIol-b UH3 a 22 ^^¥1 &AHI8I EAIShb B^E. 



E 138 B gS2| £A|0| 20II ®E DM ^E 2# 3XIB EAIofe B^E. 



E 14b E 13011 EAIS ^AIOII 22| 3hH ^E 2# irXlOII 2J0HAH gl* 222| PIOIEI aiOl^^h l28kbps2J 3¥2| ¥£18 EA|8^ B^E. 



E 15b E 13CHI EAIS £AI0l| 2°) DM ^E 2£ SxlOII SiCHAH, gj* 22°| CHI 01 EH 3101!=^ 256kbpseJ 3¥2| ¥38 EAIofb H^E. 



E 168 E 13011 EAIS £A|0|| 221 3fH ^E 2£ 3XI0II SiCH>H gj* 2221 QI0IEH 9I0|£3> 384kbpsei 3¥2| ¥S8 EAIShb B5E. 



E 178 E 13011 EAIS 61 AIM 221 :>h£ ^E 2£ 9X101 SiCH/H gj* 222| CHI 01 EH EIIOIM^ 512kbps2J 3¥2| EAISfb M^E. 



{WAI0II 

SPIOIIAHb, B ^98 HO- &AI8I flS8t3l ?loHAi S USS tfAISPI Sl£2| gEHOII 38HAH S¥S ES0II Djy flSSCh 
<4IA|0|| 1> 



E 4b S ^921 61 AIM 1011 CUE DM ^E 2£ SXIB EAIShb M=E0|H, ES0IIAH, 18 0I8H QIOI EH 9! fllCH CHI 01 EH S 81*8101 HaiS 
2Mb HaiOIS¥. 2b FEC(Forward Error Correction : CHI SH §3 ?25|) 9i 21EH£IUH(22 *i£l 4=3), 38 £i?Sf¥(22 XHdl 4>B). 4b 3 
8 B5¥(HHS!31 6121 AI88KH CHI 01 EH 22B 2X1 311821 &EHS Sf2 BSSKH 2£ohb *E+)0|2, 041 HB BOH Walsh 84011 2J\Z\0\ bH 
SjjH t!Sl a^Sfb ^42| bH32 22(8i-Orthogona1 signal : BORT) gf2l¥(4-1, 4-2)B ¥tll8Hl SICK 5b QPSK(Quarternary Phase- 
Shift Keying : QPSK) ^HSICH, 68 78 SEHUOIO. 



E 5b E 40II EAIS 61AI0II 12) 3ia ^E 2# §XI0IIAH2| 5jg S£¥(4)S ¥&8fe HRzm 22 »{J¥(4-I. 4-2)S EA|8fe B3E0IH. 
ESOII 210HAH, 218 gd bH EH (0| oh, S/P 3tHEHSf SO- : HI 1 2tHEH), 22b flIOH 220II (Q£fAH Walsh B4> *S SOU 

dSISUl gj* CHIOIEH0II m-BJ-AH 6!SB 6!Sj8K)l g^^Shb 2!3 t!S BMS¥0IO. 238 5!H ^S2| =^S §98hb EX0R(bHE>2! feBI 

s) asoici. 



E 68 E 40II EAIff ^|A|0tl 12| DM ^E E£ SXI0IIAH2I ™m S5¥(4)l ¥S8rb QE bH^IH tt4S¥(4-1. 4-2)1 EAIote M^E 
Ola. E 5^21 WOlb HI 1 S/P aUHEH(21)2* 2!H ^^¥(22) AfOIOII 0HS¥(24)^h EIH8hb SOICf. DHS¥(24)fc gJ* QIOI 
EH2f bH*!!! d22| OHSS ^gtlolb 20ICH, OI20II 2I3H E£ &&0\ EESQ-. 



E 78 gJ* t!S2| QIOIEH &\0\ = DI 256kbps(K=2)2J 3¥2| DM ^E 2$ StXItl EA|8rb M^E, E 88 gJ* 6!S2| CHI0IEH 31018^ 384 
kbps(K=3)2J 3¥2| DM ^E E£ Sxll EAISfe M^E, E 9b g)* <!JS2| QIOI EH aiOIM^I 512kbps(K=4)2J 3¥2| DM ^E 2^ § 
XI ■ EAIShb B^E, E 108 gJ§* 2S2| QI0IEH ai0|e^h 128kbps(K=1 )2J 3¥2| DM ^E 2£ SXIfi EAIShb B^EOI^. ^ £A|0|| 1 
2| DM ^£ SXI2I 2| HIOIEH aiO|80IIAH2| %D\ SIMS UE>LHI1 2iCf. OI^IAH. Kb bH*!2! tISOII 5&£lb ¥251 ti|M(¥22f QIOI EH 
) 4=B UEHHIl 9iQ. 



E 11A LHXI E 11Cb E 5CHI EAISfe bHS!31 22 gf 4S¥(4-1 . 4-2)(K=421 §?)! ^A1I8I EAISfe B5EOIC1. E 1 1 A LHXI E 11C0II 91 
OH AH. E 11Ab E50II EAIS 38 B5¥(4-1,4-2)l EA|8^ 2ib M^EOI2, E 11Bfc bH^II! 22 B4S¥(4-1, 4-2)011 gJ^SIfe gj^ 
Se QI0IEH2} bH^IH 222| HOI a 321 aflIM EAIofe fSSE, E 11Cb E 50il EAIS bH^IH 22 »4S¥(4-1 , 4-2)B 61 All 81 £A| 
Shb S^EOIH, ES0II 2JOHAH, 221 LHXI 2238 b£l3(lftll«) SIS(0I8K AND 3l££f SO), 224b EXOR SISOICI. 



vviro nvicw o.o.o. i 



E4* E 1 1A LHXI E 1 1 C CHI EA|»b ftlAIOI 12| 3m =*;E S# §«b, CHI 01 B( tiSl *U ^£ 51111 AhSSK* BS810I #£!81b 
?m 2£ 8X1 012. UH^!2 6!2I AhgolOI QI0I9 61321 S£S gSIb 20IQ. QI0I9 6! SSI £!£ SHOIM^ 49°| 2$ B||0IM(0HB 
MS, 128kbps)l £b aiOl^oj *s ejs»(4)L|]2| z^2| HH 5i 2 ^ a tfg¥(4-1. 4-2)31, ¥3§1 010191 Walsh SteOII 3* 

3ii bH5i2 ass s&sm. n ma qpsk ±saias af^ fflsaa. 5, 2x1 311121 bHsisi ^421 ¥§s aioiai a^s^i m 
mm BEI3E ass aioii ^inm setti(&tt«) s§m 4msixi sin aioia aa. 



QgOII S30II &8HAH « a&a. 



¥<*, E 4011 EAIff AIOII 12| 312 ^E S£ 3X1 01 AH °l H3||0IS¥(1)b ±32| QI0IB EIIOISSI 0|g» QIOIEI * flIOl QIOIBl gj 
B18f2. ±§2| n£||oj AlZJog ?g3101 S^StP. ±32| QI0I9 S£ BllOISb. 0111 S3, 2.4, 4,8, 9.6, 14.4, 16, 19.2, 32, 64, 128. 384, 
2048 kbps gOIQ. 01 41 A 1 011 1011 Alb SI 01 El 31011=31 128kbpsl yg 3¥0|| SICHAH, bH^IS AlgSHAH CHIOia 6J31 2X1 311821 3 

EH£ g£8101 ai5j°I CHI 01 E) E&m 412181b 3011 ^301 2JQ. 



saioia¥(i)£¥a s^a oigxi aioia at sich aioiab, fec eiaatH(2)oii sioiah on a 33 ¥ssi si £<m ±ah2i hxpi gsiisci. 

OUIAlb 1 Haigjam ¥32131 S8Haa. sS21¥(3)fe FEC S! El BIW (2)011 A| 41 SUB eiQSIS XHBI 9, QI0IEH1 ±3 AI301Q 

if°? »1»2 fllgl^l tfBffCK OlfiSI Eaia¥(1). FEC e!B£IW{2). ^3?31¥(3)2| 3lb 3! ^38 SSI2I 331- &£E£. 0|3|A1b 
4131 gsf&Ch 



nmsaoi ^gja ^sa 3g bs¥(4)oii gjsiaa. 3g s2¥(4)oii/Hb, Qioia a£ aioiai 1 28kbps i yb qioieisi at aioia ai 

0IM2I g^OII flKX 61S0II CI El- AH Walsh »4» 31111 £1^3111, gJ^Sb ¥321 01 01 El Oil HEI Walsh S4=l £218101, EXOROII 21 ft 
=g 2»g 41 2j£ *oil gJOUIb bH5!2 ilSl ^, XII CH £!3b Q| 01 Ei CHI K(¥S2f U|§4)ft <y^2hC1. 5!S B5¥(4)2| 31 

s Si 9011 filS&CK 



qpsk iHaia(5)b as¥(4)s^a g^a ^421 qioieh §ai &b 231921 uh^h 6isi sj^es sm, B3E » sse 

1 AlgSIOI QPSK any S5i S«hd. QPSK ±5319(5)21 31b S §211 21 23} U3| IfflgOII, OI^IAHb SSI ^Sf&O. QPSK ±H 

ai a (5)011 ah qpsk asa ^sb &$wm ai§§^ qpsk jheioh a^3i 4isa ei?i gyH(6)oiiAi g=g2, efaiu(7)i sen 
^<yaa. 



E 7^ 6!S2| QIOIEH 3I0IM31 256kbps(K=2)2J a?2| 31^ ^E ®& Sfll EAIolb M^EOIQ. ^52f¥(3)S¥a2| QIOIEISI 
2^ aiOIS3|- 256kbps2J 3^b, bH5!2 i!S gf4S¥(4-1 . 4-2) U2| S/P atHEH(21) Si 4!S iia¥(22)b, gj^ QIOIEHS 23H2I SS 
gttSKM l^SICH, em Walsh S4=2| W2(0)£1 W2(1)g 01E 13H1 <y^S101 S|2 «a»2, 21015! 5!H iMS2f E»^2| 

<ysi exor as(23)o« a^Ais, exor si£(23)£^a bH^n d§§ i^&a. 



E 88 g)3 4!S2| CHIOia aiOIEDI 384kbps(K=3)2J 3^2| 3m ^E S£ SXI1 EAIolb M^EOIQ. CHI 01 EH aiOI^^I 384kbpsei 3?b 
, mm> tt«¥(4-1. 4-2)LH2| S/P awa(21) Si ^2 61§ ^^¥(22)b ^SS1¥(3)S¥a2| 231lg2| gj» QlOiai 33H2I 
^ISSAH t^ShS, 2dlMS Walsh »^2| W4(0) LHXI W4(3)g CHE SfUl flUlftOI S!J2 6!S1 ^^§12, iiOHS S!51 4JS21 E 1UISSI 
ilSl EXOR a£(23)0ll gJ^A|3|2, EXOR 3^(23)£¥a bH^lil t!Sl l^SQ. 



E 9b gJ^ 6!S2| CHIOia aiOIM^I- 512kbps(K=4)2J 3^2| 3m ^E S§ SXI1 EAIolb M^EOIQ. CHI 01 EH 3101^31 512kbps2J 3?b 
, bH^iil 6!S ^^¥(4-1,4-2)14121 S/P aWH(21) Si ^13 <ys &^¥(22)b, 655l¥(3)£¥9 °1 231821 gl^ QIOIEH 43H2I 6JS 
S &8f 81-01 If s38Hn. 3b|M£ Walsh S=^2| W8(0) LH XI W8(7)g CHE 13H1 ^^SHAI S|j2 ^SS 4S^8h2. SOiS 5!2 6JS21 E 1UIS2I 
6!S1 EXOR SIS(23)0fl g|^A|3|2, EXOR a£(23)£¥a bH2!2 6!S1 »aj»Cf. 



E 10S g)3 6!S2| QIOIEH 3I0IM31 128kbps(K:1)2J ^ffl ^E Sxll EAIolb M^EOIQ. 01 QIOIEH aiOlM 0I312J S^OIIb. 

bH5!2! 6!s§ ^^31X1 am, saisi a^s Aigshoi busies qioieh a^g s&a. 01 3^21 st e^s sen 21 5121 as 
es n 4isn gsfSQ. nau, gj^ ^^21 qioieh aioi^^i- i28kbps(K=Dej sss a 01 as3i uaa g^, e 5011 EAisfe uHsua a 

a ¥(4-1, 4-2)21 ?^0|| SiOHAH, gj^ till S/P atHEH(21)U10l|AH 0t¥ 2E 52RAOIII 8tH 931AI3, ^ QIOIEH 8101^31 128kbps 
0I812J a?0>. S/P gitHa(21)LH0IIAI 5,'1/Sl BSOI S8HXIXI StE^ 8111 SE» 5)2 6!S ^^¥(22)2| *BjS HaiUS g§)8hE=5 
?«»2SM|. E 7 LHXI E 9011 EAIff fflBj 6!a2| QIOIEH aiO|M3|- 256kbps(K=2). 384kbps(K=3), 512kbps(K=4)2J 3?21 Slff 
S 4= 21C4-. 



QS0H. 01 At AIOII 12| 3m ^E &XI Si 3m ^E 2^ &aOIIA12| »g ££¥(4)1 ¥£l81b bH^lil ti^ »4S¥(4-1 . 4-2)2) gSNHI 
&8HAI flSfia. BS¥(4)I ¥^31b UH S| jH tiS tf*S¥(4-1. 4-2)2| 2| gs^oil a»«. 0|S10||A1b, g)^ tiS2| QIOIEH aiOIS3h 51 
2kbps(K=4)2J 3?, ^ gJ^ QIOI EH^F 4 gj^ blM(dO LHXI <J3)S/H. 1311121 bH^'S if^SShb 3¥0II &8HAH 41§il &Q. □ W2| 3¥ 

2| gsta 3IS^!ES 018121 41S2f W3|Alb S@i «affiO. 
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5jg 3£¥(4)LH2| 2| dH5|2 biS. ^S?(4-1, 4-2)011 2J3S g)^ CIIOIEIb. S/P 3tH El (21)0)1 2|8H 4 dIE 91 QI0|E1(d0. dl. d2. d3 

)s asac*. aeon, 32 iis grg¥(22)oii sia. 4 uis si hoieisoiai. xn ch tissi at(=K)oii aa»oi. 3(=k-d his aioiEKdo. di, 

d2)0)l 21 8H 8(=2 



)3H2| 5|2 6! 

sei ana ¥§^oiiah tmm i3H2i 32 ttgact. 



EXOR aS(23)fe. 32 ill ttg?(22)0«AI SOjS 32 aS2h 4 dIE 9<M QI0|E|g2| UCHXI 1 dIS CHI 0| EH (d3)2> °l MOI0IIAH £g JHE|» 
&E£W £38 £!§J8|-2, dH*!2 &!&■ ggStOI 2I¥£ MBO. 



oi MAioii 121 a^ 9a at ?m ^e a$ sxioii/dfe, 32 ^a* g3i ¥I8hah waish a* ¥§ 3h§s Ahseta. 01 3?. 4 uis 

91 QIOI EH(dO LHII d3)2| at Oil 2|8H, £ 1 1 BOU EA|»fc Walsh S4« 718 W8(n)(n=0 LH XI 7)01 5|2 dSSAH f^SQ. * 4 UIS 91 Ql 
01 EH g2| 3 dlM(dO, dl. d2)2| &0II °|SH 13H2I 3||ie * 2i°E£, 31l§ £|0| 82| Walsh 9*4= 3fllO| 8SW ggSa. S2 ¥ 

fi(W8)fc. 3flg SJ0I31 82" Walsh 84ft UEJ-LHb 50I2, 23LH2) $XI(0 LHXI 7)b 9S1 UEIfcSD. 5)11 aSSAH Walsh & 

4 51118, 4 UIS 91 QIOI El 21 UCHXI 1 UIM QIO|EI(d3)2| 2i0|| (D£Md tfS AS bl^SSM. 13*31- HH32 t!a£AH £330. CU2HH, UH 

sun dsb » a hoi 821 ¥£ has ?S£ioi. 4 bissi see ss&a. 



E&, E|I|gat2| WBNS £38, 0, 121 2X1 HAI2J 3^b, HHEJ-3 fe£l& 3)101 = 31 SSh2. +1. -12| 3^b #a3|3| «eo, OPIAHfe 
, 0, 12| 2X1 SAIH Algol 01 tfgg 812 SICJ-. £&, OlohSJ ggOHAHb Walsh »4» 311321 XH8¥EI 0|X|amX|2| Xl^ AIBS ?3|E|2 ¥ 
§2, Walsh »4B ?g8tfc ¥£2| L^l 2}3, ¥£ 2132) ™4=1 ¥S ^?EEI2 ¥ECI. 



32 ilSSAH Walsh Algolb 3^, E 1 1 CCHI EAISIb ^iHl tls. ^^¥(22)b, ?a ^E(=1/Tmc. Tmc : ?S 213)21 1/2, 1/4. 1/8 

^E2| SS(225. 226, 227)21, gJ3 QI0IEI(d0, dl, d2)2f2| teEI3(3Ml«) «8ffc AND S£(221 LHXI 223). 3i 33H2I AND S£(221 

LHXI 223)21 nd^sj a<i h^ asfe EX OR 2|£(224)£ ^£101 21Q. ¥£ ^E2| ShE^|0i2| S3H& fiC|0| 

2. a 1/2. 1/4, 1/8 ^E2i mms j\b mmm 3\&e\ §21 aisoo sish a^&a. 



5)2 <m§ ^^¥(22)b Walsh Sf4=* &m$lO\ 5)2 iJSi ^S^S 4* SICK Walsh 2 

K 
K 

§2| amDhSE(Hadamard) SI H(N)2| S SijEISAH S2IEI3. 2 

K-1 
K-l 

§21 JfCfOfgE S g H(N/2)S SSOIfi [H(N/2). H(N/2)] » WSAI^ EIS0I& [H(N/2), H*(N/2)] °£¥E) XI4=M is 01 SfCH^ES 3 
SSEJ-. 043IA) 3IS *b BIS SIS UEILH2 2iQ. 



3IS0I 9b H18. HI 1SI0I [0, 0] . fll 2S0I [0. 1] OIH, 2|2f W2(0). W2(1)CHI CHSftCf. H2fe H1E£¥EH [H1. H1] , [HI. H*1] 31 if 
01 SfaaCt. 01 §1, [0000] , [0101] . [0011] . [0110] 2| 43H2I S»!JE|3| ^OIXIH, ^ W4(0) LHXI W4(3)2| 2f2(0|| CHSffO. &8 
gfa°S 2tSS W8(0) LHXI W8(7)0| E 11B0II EA|£|0I SIQ. OI3IAH. W8(0)2I W8(1). W8(2)2I W8(3). W8(4)2f W8(5). W8(6)£l W8(7)S 

b|ja»e. diES^Ei s4e!JH2i di^a dhs ci§2i2i st^a«H2i his^ sai»3HU aaa sesah sway. 



SSI& 28. W8(0). W8(2). W8(4), W8(6)0|3, 2ib 2!S W8(1), W8(3). W8(5). W8(7)0IEf. OI2f SOI egJg^3^ 2lfe3|2| 

BBS E 118011 EAIolb QI0IEI2I SI oh^M dlM(dO)2| StOH CHeSIH Sid. P. 218191 dlM(dO)3h OOIS S88H2. Slot?) d|e(d0)3f 10153 

&taaa. i mson^si atas ?s ^esj 1/2 i«(225)°s ^aacf. nam. oism alS8^b3^2! oi^fe sisi?i uis(dO)oi 2issm 
sin, tea as sis&i and sis(22i)s gsioi ^sacj-. 



m&9\ dl^s^EI 2 d|M*! 43H2I ®2.£. SffSh 3?, W8(0)2} W8(2). W 8(1)21 W8(3), W8(4)2t W8(6). W8(5)3f W8(7)H d| 281-3. W 
8(0). W8(1). W8(4). W8(5)b 2<&( : M) d|M3| §8812 2IM0I2I2 SibQI CH8I0I. W8(2). W8(3). W8(6), W8(7)te 23 dlE3| BSSfOI ElfiOl 

an 9iQ. oi §§&3i sta2J3h2i e&s e hboii EAioite ai 01 eh sj hi 2 himccidsi 2*011 ojssta sia. ^. hi 2diE(di)3i-oois s§ 

312, HI 2 dlE(d1)3t 1013 BtaeCI, 2d|E B¥|2| ffl-SS ?S ^E2| 1/4M^(226)EM ^SSCI. 2 din. 0I2S XH§8lte3|2| 0)¥te 
HI 2dlM(d1)0H 2|goh2 S{2. te£|5j Sl^ej AND S|£(222)S gSIOI 



Slot?l dl^S^EI 4 d|S*!2| 3H10I S§o|3|| 3^olte3|, StaSIOI 3^otb3lb HI 3 d|M(d2)2| =^0II Djgol2 9iQ. 4 dlM0IC*2| 3IIS 
BaS ?t ^E2| 1/8 S^(227)E£ ^gact. 2£I2, 0I2S ffl§8lb3|2| 01 ¥b HI 3 UIS(d2)0ll 2IS8I2 2*2 te£|51 AND a 

S(223)B §81-01 ^SBL>. 



vviro riview o.o.o. i 



0IB.-33H2I UIE g2?0l/H2| g[S ^8 d|ggg 13fg EXOR ffl£(224)g 

sagas, a mmm sgg aiaoi waish s^sai gioiaQ. gsMH. exor §i£(224)£¥S gj^ qiois uiatdo. di, d2)oii ggg, ^ d 

0, d1. d201t 2I8H tfSjSb Walsh g4* 31fl0| 32 £!££AH g^SQ. 



OI2f »0I. 33 &!£ gg¥(22)b. ggOl g0|g 9* §J gj§* QIOIQgEg gS» 6!SV ggg 4* 2i2E£, 0131 ggJga ggg 
Sh^^lCH B9I 2SH2I ijlSl £Xlg 4= Sib 31s! ?d|g g£!3PI gaSQ. Eg. ggOl gOISIES. aH33 6! 

£ tt4S¥(4-1. 4-2)0IA)2| g£2| tiitilE SOIgJfl 9g§Q. 4*6PI0I SiOIAlb, UH^lin g£l SJSgfe SgOl ||£8tX|g gg3l 

*0IAH Walsh g4=g 32 g4*£A| AfSSm 22b 39, 2^ gCWSE ag(Fast Hadamard Transformer : FHT)g »2£g. s»S xH£|g 

soi mpn ggg 4= 2JEES. a-eg shE^icn ?a°£ 4*<y3ii 4= 20, gsig a-asi g 401 siq. 



bH^lia <yS gtii92| ?gOI E 6011 EA|8lb SOI gg 0H9¥(24)1 »fc UH$jiI &!£ gg¥2| gSfg E 12A * E 12BS AfSSfOt 
SffCK E 12A0II EA|£lb Uh2f gOI 0HS¥(24)b =g d|8(d3)g 3 g2| gj§! QIOIEKdO. di. d2)2|2| AI0I0IAH EXOR 0g» ft 91. 
331 6!S gtiJ9(22)0l eJgBCK □ g]» 331 i!S gg¥(22)0lb d'O, d'2, d'30l gJ^IEIQ. gj^ QIOIE)(dO, di. d2. d3)g BHSiH 6!S2| 
2311 b E 12B0II EAI8Q. 01 392| gg DHS8 SSI d|£3|- Aj£ gg 35)1011 22b gj^ dl£g ggjgi 5j2 ^gOI Qg d«^22 g 

ggohb 3g 2|Q|ga. = (dO, d1. d2. d3)^h (0. 0. 0. 0)21 (1. 1. 1. 1)b W8(0). -W(0)£ gggQ. S8g3fl (0. 0. 0, 1)g (1. 

1, 1. o)b 2<-2t W8d)a -W8(i)s ggsa. mi sin <ysb »^asi g§ ^aiaas §a ms. g4*oi/H *?sd[ oe bis ^ai^oi ^ 
xpi Neon. §a 3n »^on/d ^goi Qg gaztoii/iig oil a ggg s±3i eq. ^, oiae ohss ^esmi. ^saioii se diss §5 



^|2| OIIOIIAlb mm> Ms.m UJ\ ASH iJSSAI Walsh »4*H &m\0\ e^^b 5j2 d§ &tii^(22)M AhgSKXIEh S g^SSI 3hB 

^e Eg gfa % ^e mg sxib 01 301 eaaxi an. 0111 sa. waish S4= oiiioii ^lia ie <ys 311 a gs sin &=££ Ahgs 
4- 22a. 



oi&iof aoi. 01 ^aioii ion sma, oiia ?§ g°i ^321 da »sib a *oii, qioiei aioi^a yb n^ a 01 soil aisnxt 5! 

1/31 aSS 8KM d«5j]2 4JS£ aS8^ 2» 311 8 £ ddBO. ^. 3IH aiOIMI gb QI0IS 9I0ISSI dS 2^21 39011 910\M, b«2! 
2 6!S1 AhgofOI PI0IS tlsim 2X\ 311321 &EH£ trd BS8K« SUSIES, H^2| QIOIEI 3H0IS2I 3?£fE »9I gSH(6)2| dg^S » 
Xltt 4=^1- 222. aS ^Eh4=DI0||2| ?XI &E3AI Hg§2| QIOIEI S^g gS 4 s SICK E&, Walsh g4-g A^go^S£ 6I- = 9IIW2J 

?gOI gOISI2, ^ XHSIE 21 9 & ^&@Q. Ifi, UH^JS t!S S^g Oil SIS s^ 0 | 94-8PI OH SOU CHI 01 EH OUSS g^ 

g 4-3h 2iOI gg CH 29921 QIOIEI Egm g 4- 2iQ. 



<gA|0| 2> 



E 4 LHXI E 11A LHXI E 1 1 C CHI EA|g gAIOII 121 3^a ^E Sg ggj Si 313 ^E 2g SXIOII 220iAHb. Oil 21 S3 ¥S g2| S!S32| 6JS 

xHdig a 9oii, agg gshoi aH^im <±s.m g^8HAi -^21 ijs tiiss g^sfe EAishaxia. 2^ aioig2i g^ 

5H£|g g g^Ollb. £IS£ Sjg/gg agg gg 9011. Oil BH 93 "a g2| 8S2| dS XH£|g 8hb g^!E g^@Q. OlohCHIAH SSSIb g 
Al Oil 22) Dm ^E £!g ga Si 3ia ^E Sg gx|0||A1b, QIOIEI BII0|g2| gj« 5|££ 5)g/gg agg gg 9011, Oil £H S3 

VI S2| HS2I 4! g XH£|g 81-01, gEI3Eg AhSoHI g2 UH^'i! 6!Sg gggOl 2x| 3||g£ H^E£ QIOIQg g6!S1b 39011 38HAI 
gSgQ. 



E 138 g gS2| gAIOII 2011 2|g Dm ^E Eg gxlg EAIohb g^EOI2, EaOII SiCHA), 808 511/91 aWS(OI8K S/P Sd1Q5l2 
gQ : HI 2 S/P aiHQ)0|2, OISW QIOIEI 9i 331 CH QI0IQ2I QIOIEI 6!Sg 5*4*21 31 <M3£ aggQ. 818 59IE Oil a §g^(Forward 
Error Correcting^ : FECV, US. xHEl 4»B)0|H. □ 3lbE£A|b. 01 S S3 ¥£(ggJ ?I)S aQ£l^ » gfiS! 4JM0IU CR 
C2| ggj HaiOIS xHdl §2| ^321 xHEIl SgQ. 4b 3g 5b QPSK ^EaiCHOIH. 0|gg E4 U XI E 10011 £A|g gAlOU 12| 

3^a ^e gg gxi2i 3^ g°E£ gag g£ ?si A^gs^D1 n ggg gafgQ. 



E 1414)33 E 17 2|2f8, gJ^ da2| QIOIEI 3101^ 128kbps, 256kbps, 

384kbps, Si 512kbps2| ^2|2| 390II CHSSt 3E£, E 13011 EA|g gAIOI 22| ^E Eg gx|2| EA|g g^EOIQ. 



agoii s^foii aaiAH gggQ. 



S/P 2itHE1(80)b 2^ QIOIEI aiO|M°l 21^ i!SI &^8I3, 91 QIOIEI aggQ. FECV(81)fe S/P a tH 9 (80) Oil A) i&a SJ CH 4 

3H2| 91 QIOIEI £!SS gjsjsm. 01 S 99 ¥Sg xH£|, ^a ¥SS1 gg, aQSIS fl£|, nh^5! ggOlU CRC2I ggj HaiOlgJ xH£l g2| 
a@2| XHEIB gga. 3i FEC¥(81)£¥S g^g 91 QIOIEI dSb gAIOI 12) 3ia ^E Sg gxlOIA|2| »g a5¥(4)UI0l gJ^SQ. 
3 92| =»8 E 4 LHXI E 1001 EAIg gAIOI 12| ?ia ^E Sg gx|2| 3g 35?(4), QPSK ±EaiQ(5)2J gSfjl} gSSI g3| ttHgOI. 
013|Alb US 2| ggg gggQ. 



vviro rivicw o.o.o. i 



0121 -aoi, ttAioii 221 ^e at sa a! :>m ^e a^ sxioiiAHb ass aioia iisi *ii/sa s&sm. goia si aioia as 
oil aittoi oua ¥2 §21 ^esi as sisihh ssm, seizes Atsstxi an uhsisi tisi ggstoi ^421 ds sise ^a&a. 



oi&a aoi. 01 diAioii 2011 2ims, aioia aioissi gj^ ass ass sia/sa s&g shsioi s^jhsi sta ^s xnys sei& 9011 

, (XI a S3 §2| SJ32I MS XH£|g SB»2. 1EI3EM AtSSKI SHU HH^il ggSKX t!5 £a&Ch IfSfAH, & 

AIM 12) 3?2I 901. 3IB EHOIM 0I&2I QIOIS BH0IS2I as 2 £21 3?oil SICH/H. £IM SfaSlfe ¥&0||AH Walsh SOIXIfe bH5J 

a Mai mssioi chi oi a asg 2xi 3i a si &eh£ *a ssshoi a^spi mson. n^2i aioia aioieo] 3 o a£ nf^i sh(6)2| asa 
s axis 4» 2i2. eja ^n^cnon mi ^xi stu n§a2i aioia a^g «it 4» aa. e&. waish s^s mss^i me oh 8t£*oi2i 

?£0I S0I»3. XHEIE ZIBSh E&, Walsh B4=g A>S8I0I. HHS| a ««8^l OS Oil 0101 EH OH SIS ^SOI 

»#goi ea ass 21 aioia ass g 4= ao. e§k ^AionoiiAib sfa ££^ai qpsk ±naiag Aigsm aa. 01 3?. uhsi a 
:>i 23iis emsixiet. qpskopi oh eon. s^2i qpsk& ggjswi s^a see g^ixi &ba. 



oiaa goi. s gaon (be ^e a^ sa ^e a$ sxib aioia aiois^ 2^21 g^Efs m-^i gs=2i asag ^xiskm 
n§§2i aioiag sggt=ai 3&sm. 



(57) S?2| 89) 
S^S 1. 

QlOia MSg SfM ¥S TOSS AtggOl gtf SS8HA1 £MSI& ^E 3£ 3XI0II SiOiAH. 

aioia as2i a^ aioiE^i ±321 a# amis oisi^si g^b naissi ses aioia asg ±°aiaoii emga. ±§21 a^ aioiE 

0I&2I UH^IH MS8K» CHIOiaOfl WE ¥§Sf d|M ^S»& MSI ^HaiCHOII £l^&ESM). SfM 35 £!S2| <ys 

El ^ES %m ^E£ XHEIolfe 21 f§2£ Sfe ^E %X\. 

2. 

XII 1 &0|| 2JCHAI, 

aioia & sou aiahot on a §g ¥ss xhem ssi a^2i ms xhei§ sshb ms xhbi ^BjV, as xhei 4021 set on chskm zia/g 
1 e»s asib m 1 zia/sa etnas s» ?di8m, mmL asa A^go^ol ^31 aioia ase 2x1 thssi ^ehs «fa e^ohoi a^ 

8fe tf?| M 1 SIHH/BHH atHBS^a SI §3 MSOH CHShOt. bHSjH MSS AhSo^ 2XI 3HS2I ^EHS SfM B SSI- 01 

a^shb ^sem ofe ^e a^ sxi. 
si i son aoiAH. 

aioia ass sihh/9hi a&3fe m 2 ^a/sa atna2^, 1 2 *ia/sa amas^a g^a^ aa aioia as2i 2121011 mm « 

XI92. 4:32) Oil a 3§ ^SSf SS| ^^2| MS XHEIM SShb as JHEI 4Bg I& ?d|»3. bH^E MSB A^g8^01 ^| QIOIEH aSl 
2X1 311821 ^EHS *a &ZolO\ a^ofe 4B8, ^1 MS XH&I 4BE£¥a g^Sfe g^ aSOII CH8KH *ti &ZolO\ a^ofb 3JS 

8fe ?m ^e a^ &xi. 

4. 

si 1 son aoiAi, 

UHSI51 AtSSfOI QlOia MSP 2XI 3HS2I ^EHS SfM a^Shb 4=BS, Walsh Sf^g AhSShOI bH^lil asg 

31 sib D\m ^e a^ sxi. 

5. 
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QIOIS Ms.m ^s. 31 §1 AtSS^Ot 955HAH £28H= ?m 2£ ttHOI 2JO)A1, 



331 (31019 6!S2| 2£ ajJOIM^I^ ±3°) 2£ 3101 S 0181-SI HCHS2I i°£ QIOIS d§l ±HaiCH0|| EJ^SHl. 4:321 2£ 9I01S 

01321 bH^ISl tlal AfgStOI QIOISOII OJS ¥S5f UIS 2S1 4:5910011 gl^SSSM), *g 95 2£2| t!§ XH 

£1 ^fEB §S! ^ES XHdlofb s§og ^ £ S £ gfa. 



Ill 5 SOU 8101 AH, 



mms. 2£B £PI 91 8H Walsh AhgShfe ?§I°S 8fe 3>£ ^E 2£ »g. 



fl2f 

QIOIS 2£B S}2 ¥fi 31138 MSmOl 8f2 £28fe 3h9 2£ 3X1013. QIOIS 2£2| 2$ SUOIS^I- ±321 2$ BII0|M( 

128kbps)OI32| a?te. 6!£B AhSSKH 331 QIOIS 2£B 2X1 311821 3 EH Oil M ^2 BS810I 2£8fe 4»B(4, 5, 6)1 ?HI» 3hffl 
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